Aerococcus viridans, a less frequently isolated bacteria, is a gram-positive, catalase-negative coccus, found singly or in tetrads, with biochemical and growth characteristics of streptococci and enterococci. This microorganism, usually susceptible to penicillin, is often found in the environment and is infrequently associated with human/veterinary infections. We described a case of Holstein Friesian female calf, 150-day-old, affected by respiratory emergencies. Following the clinical signs, radiographic analysis and bacteriological/molecular examinations carried out on blood culture, a diagnosis of severe broncho-pulmonary disease associate with a multidrug-resistant A. viridans bacteremia was done. The present case highlights the invasive nature of a saprophytic bacterium showing a broad profile of antibiotic-resistance including β-lactams. Furthermore, this report confirms that the effectiveness of an antibiotic therapy is based primarily on a sure diagnosis including susceptibility testing.
Introduction
Aerococcus viridans is an unusual microorganism and it was first described as a potential human pathogen in 1967 [1] , later it has been associated with some human infections [2] [3] [4] , it is known as a pathogen of lobsters, fishes and sea turtle [5] . Furthermore, it has also been isolated from the milk of cows with subclinical mastitis [6] and, it was, recently, detached in different clinical specimens of normally sterile body sites of pigs [7] .
This bacterium is generally considered a saprophytic microorganism which can be found as an indigenous inhabitant on the upper airways and skin of healthy individuals. There are limited data in the literature on the antimicrobial susceptibility of A. viridans because this microorganism has been infrequently associated with human and/or animal infections. Many different bacteria now exhibit multidrug-resistant and they represent serious public health problems. Antibiotic sensitivity patterns may change from time to time and place to place, so it is very important to follow the change of bacterial susceptibility pattern to antibiotics. Initially A. viridans has been described as a bacterial strain naturally susceptible to penicillins, macrolides and related drugs, tetracyclines, and chloramphenicol and intrinsically resistant at a low level to aminoglycosides [8] . However, to date the pathogenicity of A. viridans is not clearly understood but a profile of multidrug-resistance was demonstrated. In 1994 some authors reported a case of endocarditis caused by multidrug-resistant A. viridans (penicillin, ampicillin, cefotaxime, gentamicin, and intermediate resistant to ciprofloxacin) [9] . Susceptibility patterns with resistance not only to penicillin but also to chloramphenicol and quinolones have been also reported [10] . More recently, it has been demonstrated in A. viridans isolates from subclinical cases of bovine mastitis high level resistance to beta lactam antibiotics and sporadic resistance to streptomycin and erythromycin [11] .
Materials and Methods

Case Report
In this paper, we described a case of Holstein Friesian female calf, 150-day-old, hospitalized at Internal Medicine Section, Department of Clinical Veterinary Science, University of Naples "Federico II", for a severe respiretory distress started three weeks before. At the time of admission, the animal had been taking fluoroquinolones and penicillin for 20 days as prescribed by veterinary practitioner showing no improvement. The animal was depressed and an increase in body temperature (39.9˚C), heart and respiratory rates (96 heart beats/minute, 82 breaths/minute) were observed. Cyanosis of ocular mucosae, disorexia, weight loss and growth failure were also revealed. Breathing pattern showed severe dyspnea, cough and inspiratory stridors caused by upper airways; abnormal lung sounds, including wheezes, creckles and bronchial tones were identified mainly in cranial lobes. Lateral thoracic radiographs showed widespread nodular lung consolidation and atelectasis zones.
Haematological and Biochemical Profile
K3EDTA sample of blood and serum, obtained by centrifugation at 2000 × g for 15 min, were used to assay haematological and biochemical profile, respectively. For this purpose we employed automatic analyzers, SEACGenius/S/VET-Hemat8 and SABA18, respectively.
Microbiological Assay
10 mL of venous blood (with K3EDTA) was inoculated into a blood-culture-bottle (Liofilchem diagnostics). Once a day, for three days, from culture medium 1 -2 drops were taken and inoculated on each selective plate for conventional subculture. API kit systems (bioMerieux SA, Marcy l'Etoile, France) were used for the bacterial identification. Blood culture was repeated after 15 days.
Antibiotic-Susceptibility Test
The isolate was tested for susceptibility to sixteen antimicrobial agents by the Kirby-Bauer disk diffusion method [12] [13] [14] (Table 1) .
Polymerase Chain Reaction (PCR)
To obtain further confirmation, the isolated was characterized by molecular genetic identification, precisely, a 540 bp 16S rRNA gene fragment was amplified by PCR using the A. viridians species-specific primers AC2 (5'-GTGCTTGCACTTCTGACGTTAGC-3') and AC4 (5'-TGAGCCGTGGGCTTTCACAT-3'). PCR contained 50 ng DNA, 0.4 µM each primer, 200 µM each dNTP, 2 mM MgCl 2 and 2 U Taq DNA polymerase (TaKaRa Biotechnology), in the buffer supplied by the manufacturer. Amplifications were performed using a Mastercycle Eppendorf and cycling parameters included an initial denaturation at 94˚C for 3 min, followed by 35 cycles of 94˚C for 45 s, 58˚C for 1 min, 72˚C for 2 min and final extension at 72˚C for 7 min. The resultant PCR products were visualized in a 1% w/v agarose gel stained with ethidium bromide, sequenced and compared to sequence in GenBank database by using BLAST program, as described elsewhere [15, 16] .
Results
Clinical Findings
An increase in white-blood-cell (WBC) count (59.7 × 10 9 /L) and neutrophils (NNS 27%) associated with a slight hypoproteinemia and an increase of alpha-globulins indicative of an inflammatory process were observed ( Table 2) . Copyright © 2013 SciRes. OJVM 
Discussion
The causes of bovine respiratory disease are multiple and complex, but three factors, stress, viral infection and bacterial infection, are almost always involved in cases of severe disease.
A. viridans, first described in 1953 [17] , are the predominant components of oropharyngeal mucous membranes bacterial flora, and are therefore a common cause of bacterial infections of endogenous origin of upper respiratory tract. The pathogenicity and virulence of A. viridans is not well established; however infections due to this microorganism presumably seem to occur in immunecompromised patients, indicating that major defects in the immune system are necessary for the development of clinical disease. A very few data are presented in the literature on the antimicrobial susceptibility of A. viridans, because, until now, this microorganism has been infrequently associated with human/veterinary infections. In addition, standardized susceptibility testing methods and interpretative criteria are not available for aerococci. Thus, the antimicrobial susceptibility of A. viridans to different commonly used antimicrobials was determined by the CLSI for testing veterinary gram-positive microorganisms [14] . In gram-positive bacteria, β-lactam resistance most commonly results from expression of intrinsic low-affinity penicillin-binding proteins, and in recent years penicillin-resistance among strains of A. viridans has been reported [4, 18] . Herein, A. viridans showed resistance to different category of antibiotics: β-lactam antibiotics, aminoglycosides, cephalosporins, fluoroquinolones and sulfonamides + diaminopyrimidines.
Clinically the limit of this work has been the decision to not perform the tracheobronchial washing because it could worsen the severity of dyspnea and distress [19] . However, the tilmicosin treatment showed an evident improvement of respiratory distress and, later, a complete recovery. Tilmicosin is a broad-spectrum semi-synthetic bactericidal macrolide antibiotic synthesized from tylosin. It has an antibacterial spectrum that is predominantly effective against Mycoplasma, Pasteurella and Haemophilus spp., and various gram-positive microorganisms such as Corynebacterium spp.
In conclusions, results of this study indicate that bovine respiratory bacterial pathogens can't be susceptible at all to the most commonly prescribed antibiotics in veterinary medicine. Furthermore, this is, to our knowledge, the first case of a multidrug-resistant Aerococcus viridans isolated from the blood of a calf with a severe respiratory syndrome history that had been treated unsuccessfully with fluoroquinolones and penicillin combination. Generally, the drug resistance of many bacteria is induced by selective pressure by prolonged antibiotic use, and it is probable that, in this case, A. viridans became a potential causative agent of bacteremia in an animal already unhealthy. It is possible to hypothesize that this calf was immunocompromised and became bacteraemic following invasion of this saprophytic and rarely pathogen bacterium, according to the literature, that describes A. viridans infection overall in hosts with vulnerable conditions [7, 20] .
